Licorice, the roots and rhizomes of some Glycyrrhiza species (Leguminosae) has been used by human being for at least 4000 years. Clinical studies of licorice make it one of the most thoroughly studied herbs, which includes antimutagenic activity, 1) anti-ulcer effect, 2) protective action for hepatotoxicity, 3) antitumor promoting activity, 4) anti-caries effect, 5) antimicrobial effect, 6) etc. Much of the recent research on licorice constituents has indicated the pharmacological importance of phenolic compounds. Until now, many studies on the flavonoid constituents of Glycyrrhiza species have been carried out, and about sixty phenolic compounds have been isolated from the underground parts of G. uralensis, one of the most important species of licorice. 7) The natural resource of wild Glycyrrhiza uralensis is about exhaustion. So this plant is cultivated in a large scale in the Inner Mongolia area, China. Yet, there is still no report on chemical studies of the cultivated licorice. We report here the results of a phytochemical investigation of the phenolic constituents of the roots of Glycyrrhiza uralensis, which were cultivated in Inner Mongolia, China. A new biflavonoid named licobichalcone was isolated together with twelve known flavonoids, licochalcone B, 8) formononetin, 9) isoliquiritigenin, 10) liquiritin, 11) glabrone, 12) licochalcone A, 8) echinatin, 13) licoflavone A, 10) liquiritigenin, 10) 4Ј,7-dihydroxyflavone, 10 ) medicarpin 3-O-b -D-glucopyranoside, 14) and isoliquiritin.
10) The structures of known compounds were determined by analysis of the physical and spectroscopic evidence, and confirmed by comparing with the data of literatures.
Licobichalcone (1) tively. Per-acetylation of 1 gave 1a, which showed 6 additional phenolic acetyl groups than 1, supported the presence of six phenolic hydroxyls in 1.
A Novel Biflavonoid from Roots of Glycyrrhiza uralensis Cultivated in China
The relative stereochemistry between H-2 and H-3 was assigned by a combination of two-dimensional nuclear Overhauser effect spectroscopy (2-D NOESY) data, analysis of coupling constants, and molecular modeling studies performed on 1. H-2 and H-3 were observed as doublets with a coupling constant of 1.2 Hz, indicating that the dihedral angle between H-2 and H-3 is about 60°, such small coupling indicates an axial/equatorial or equatorial/equatorial arrangement of these protons. In the case of H-2 and H-3 to be trans-configuration, molecular modeling studies performed on a Silicon graphics R5000 workstation using the Discover program within Insight II package, 15) suggested the existence of the H-2 and H-3 both pseudoaxial arrangements for conformational minimum. By this arrangement, a dihedral angle between H-2 and H-3 was predicted to be near 180°which requires a reasonable coupling. However, in the case of H-2 and H-3 to be cis-configuration, the same dihedral angle was measured 60.07°which is in agreement with the small coupling between H-2 and H-3. This assumption is supported by NOE correlations between H-2 and H-3. Therefore, the relative stereochemistry between H-2 and H-3 was proposed to be cis-configuration.
Licobichalcone (1) was found to be racemate, since the optical rotation was zero and the circular dichroism (CD) spectrum exhibited no Cotton effect. Racemic biflavonoids were also reported from the hairy root cultures of G. glabra, another important species of licorice. 15, 16) We proposed here a possible route for the biosynthesis of 1 from licochalcone B, one main metabolite of G. uralensis, by radical reaction (Fig. 3) .
Experimental
General Experimental Procedures UV spectra were obtained with a SHIMADZU UV-2201 spectrophotometer, whereas the IR spectra were measured with a BRUKER IFS 55 spectrometer. Electrospray ionization mass spectroscopy (ESI-MS) was taken on a LCQ mass system. High-resolution FAB-MS was taken on a JEOL JMS-AX505HA.
1 H-and 13 C-NMR spectra were measured with JEOL ECP-500 spectrometer. Molecular modeling was carried out on a Silicon graphics R5000 workstation using the Discover program within Insight II package (version 97.2; Molecular Simulations, Inc.: San Diego, CA, U.S.A.).
Plant Material The roots of Glycyrrhiza uralensis F. were collected in April 2000 from Dongsheng of Inner Mongolia of China. Voucher speci- 
Extraction and Isolation
The air-dried roots (5 kg) were extracted twice with hot water (30 l each). The extract fractions were combined, evaporated and freeze dried to gave the residue (1000 g). Partial of this residue (800 g) was partitioned between EtOAc and water. Removal of the solvent from EtOAc phase yielded the EtOAc soluble extract (45.5 g). The EtOAc soluble fraction was subjected to normal-phase silica gel column, and eluted with petroleum ether, followed by a gradient of EtOAc up to 100% and then with CHCl 3 , followed by a gradient of MeOH to 50% to give sixteen fractions. Further separation of fr. 5 by repeated silica gel, Sephadex LH-20, and ODS column chromatography gave glabrone (35 mg) and formononetin (6 mg), of fr. 7 gave isoliquiritigenin (5 mg) and liquiritigenin (22 mg), of fr. 9 gave licochalcone A (48 mg), licochalcone B (50 mg), licoflavone A (39 mg) and echinatin (6 mg), of fr. 11 gave 4Ј,7-dihydroxyflavone (10 mg), medicarpin 3-O-b-D-glucopyranoside (5 mg) and licobichalcone (1, 60 mg), of fr. 12 gave isoliquiritin (15 mg), and of fr. 13 gave liquiritin (212 mg).
Licobichalcone (1) 
